Introduction {#s0001}
============

Sexual behaviour among female university students in Sweden has been investigated in repeated surveys over 25 years. The sexual lifestyle of female university students has gradually become more risky over the last decades, with an increased number of sexual partners and, simultaneously, a decrease in condom use and increased experience of unprotected anal intercourse ([@C1]--[@C6]). Also the general population of Swedish women aged 16--24 years take more risks in their sexual behaviour, and the prevalence of casual sexual intercourse without the use of a condom doubled between 1989 and 2007 ([@C7]). Use of a condom is promoted to sexually active adolescents and young people. The compliance with this recommendation is, however, far from perfect. A study among young men in Sweden found that the main barriers to safe sex were interference with spontaneity, pleasure reduction, fear of losing erection, embarrassment or distrust, and difficulties in communicating about safe sex ([@C8]).

A goal of contraceptive counselling, according to recommendations from the Medical Products Agency in Sweden, is, in addition to avoiding unwanted pregnancies, to preserve fertility until women want to become pregnant ([@C9]). Many female university students live a single life, and due to studies and future careers they postpone their childbearing. Consequently, some may expose themselves to sexually transmitted infections (STIs) during a prolonged period until they have found a suitable partner to share life with. Further understanding of current trends in sexual behaviour and factors associated with the occurrence of STI is necessary in order to tailor the counselling for this group.

The aim of the study was to investigate the occurrence of self-reported STIs and associated factors among female university students requesting contraceptive counselling.

Material and methods {#s0002}
====================

Data were collected in Uppsala, a university city in Sweden, during 5 weeks in spring 2014. Swedish-speaking female university students requesting contraceptive counselling at the Student Health Centre were invited to complete a questionnaire while waiting for the appointment with a gynaecologist or a midwife. The gynaecologist and/or the midwife informed them about the study and also handed out an information letter regarding the study purpose and procedure, including information that participation was voluntary and anonymous. Of the 384 women asked to participate, 353 (91.9%) agreed. After completion, the questionnaire was put in a sealed box in the waiting room. The medically responsible gynaecologist at the Student Health Centre and the Regional Ethics Committee in Uppsala, Sweden (DNR 98/508) approved the study.

Definition of risky sexual behaviour {#s0003}
------------------------------------

In this study, risky sexual behaviour was defined as vaginal, anal, or oral sex without the use of a condom, having ever regretted sexual activity after the influence of alcohol, and the number of lifetime sexual partners.

Variables in the questionnaire {#s0004}
------------------------------

The first part of the questionnaire covered demographic information concerning age, the participants' and the parents' country of birth, smoking and snuff habits, relationships, and sexual orientation. The second part included multiple-choice questions focusing on pornography, sexual and contraceptive practices, HPV vaccination, parity, and experiences of abortion and STI. Occurrence of STI was measured by a question asking the student if she had suffered from an STI, with the response alternatives "Yes/No". Those who affirmed were asked to report which STI(s) they had suffered from.

Statistical analyses {#s0005}
--------------------

Categorical data are presented as frequencies and percentages, *n* (%), whereas discrete and continuous data are given as means and standard deviations (SD). Based on the reported history of STI, the sample was divided into an STI group and a non-STI group. For categorical data, tests of differences between the STI and non-STI groups were calculated with Pearson's chi-square test or Fisher's exact test. For discrete and continuous data, the Mann--Whitney *U* test was used. Pearson's chi-square test was used for a comparison of the percentage of women with a reported history of STI in 2014 with the corresponding figures for 2004 and 2009.

Univariate and multivariate logistic regression models were used to examine the strength of the association between sexual behaviour and ever having had an STI (Yes/No), with results reported as odds ratios (OR) with 95% confidence intervals (CI). Ever having had an STI (reference category: No) was used as an outcome variable in the regression models, and sexual behaviour and background data were used as predictors. In the regression analysis, univariate logistic regression models were first run separately for all variables with *P* values \<0.20 from the univariate tests of differences between the STI and non-STI groups. In a second step, all variables with *P* values \<0.20 from the univariate logistic regression models were entered into a basic multivariate logistic regression model. Through a backward selection procedure, the variable with the highest *P* value was deleted from the latter model, and the model was rerun until only variables with *P* values \<0.20 remained in the model. The final multivariate logistic regression model was retained and used for examining the strength of the association between sexual behaviour and ever having experienced an STI.

All statistical analyses were performed using IBM SPSS Statistics 20/22 (IBM, Armonk, NY, USA). For all statistical tests, a two-sided *P* value \<0.05 was considered statistically significant.

Results {#s0006}
=======

Reported STIs {#s0007}
-------------

Of the 353 participating women, 93 (26.3%) had experienced at least one STI, and among those students with a history of STI 16 (17.2%) reported they had experienced more than one STI ([Table I](#TB1){ref-type="table"} Table I.Self-reported STIs by female university students.STI200420092014Experience of STI*n* = 64/315 (20%)*n* = 101/350 (29%)*n* = 93/353 (26%)Reported infections[^a^](#TF1){ref-type="table-fn"}*nnn*Chlamydia trachomatis285752Condyloma294939Genital herpes10511Gonorrhoea--13Mycoplasma genital----1[^2]). The reported history of STI was somewhat higher compared with what was found in 2004 and slightly lower compared with what was found in 2009, when 64 (20.3%) and 101 (28.9%), respectively, reported a history of STI. Neither of these differences was, however, statistically significant (*P* = 0.067 compared with 2004 and *P =* 0.456 compared with 2009).

Sexual behaviour {#s0008}
----------------

Women in the STI group were older than the non-STI group. Having experienced an induced abortion was more common in the STI group than in the non-STI group, as was being a daily smoker and/or using Swedish snuff ([Table II](#TB2){ref-type="table"} Table II.Background data and sexual behaviour according to STI status in female university students.Ever had STI?YesNoVariableTotal*n* = 93 (26.3%)*n* = 260 (73.7%)*P*[^a^](#TF2){ref-type="table-fn"}Age (years), mean (SD)23.6 (2.5)24.2 (2.5)23.4 (2.5)0.001Born in Sweden, *n* (%)331 (93.8)87 (93.5)244 (93.8)0.919Daily smoker and/or using Swedish snuff, *n* (%)74 (21.0)27 (29.0)47 (18.1)0.026Heterosexual, *n* (%)323 (91.5)89 (95.7)234 (90.0)0.091Have a steady relationship, *n* (%)199 (56.4)57 (61.3)142 (54.6)0.265Used emergency contraceptive, *n* (%)258 (73.1)67 (72.0)191 (73.5)0.791Experienced induced abortion, *n* (%)26 (7.4)14 (15.1)12 (4.6)0.001Ever consumed pornography, *n* (%)249 (70.5)62 (66.7)187 (71.9)0.340HPV-vaccinated, *n* (%)137 (38.8)19 (20.4)118 (45.4)\<0.001Age at first intercourse (years), mean (SD)16.7 (2.1)15.9 (1.8)16.9 (2.2)\<0.001Total number of sexual partners, mean (SD)12.1 (12.1)18.9 (16.7)9.7 (8.8)\<0.001Number of sexual partners last 12 months, mean (SD)2.8 (2.7)3.4 (3.7)2.5 (2.1)0.056Experienced giving oral sex, *n* (%)341 (96.6)92 (98.9)249 (95.8)0.196[^b^](#TF3){ref-type="table-fn"}Received oral sex, *n* (%)345 (97.7)92 (98.9)253 (97.3)0.686[^b^](#TF3){ref-type="table-fn"}Experienced anal sex, *n* (%)165 (46.7)52 (55.9)113 (43.5)0.039Regretted sexual activity after alcohol consumption, *n* (%)162 (45.9)58 (62.4)104 (40.0)\<0.001Used condom during first intercourse, *n* (%)253 (71.7)64 (68.8)189 (72.7)0.477Used condom during latest intercourse, *n* (%)148 (41.9)28 (30.1)120 (46.2)0.007Used condom during first intercourse with latest partner, *n* (%)98 (27.8)19 (20.4)79 (30.4)0.066First-date sexual activity without the use of a condom, *n* (%)233 (66.0)79 (84.9)154 (59.2)\<0.001[^3][^4]). Women with a history of an STI displayed a more risky sexual behaviour with less condom use and more sexual partners. Among the 137 students who were HPV-vaccinated, 66 (48.2%) had been vaccinated before their first sexual intercourse, with a significantly (*P =* 0.011) lower proportion of vaccination before the first sexual intercourse in the STI group (*n =* 4, 21.1%) than in the non-STI group (*n =* 62, 52.5%).

Regression modelling {#s0009}
--------------------

Having experienced anal sex was more common in the STI group compared with the non-STI group ([Table III](#TB3){ref-type="table"} Table III.Univariate and multivariate logistic regression models for the outcome 'Ever experienced an STI' (yes/no).Univariate modelsBasic multivariate model[^a^](#TF5){ref-type="table-fn"}Final multivariate model[^b^](#TF6){ref-type="table-fn"}VariableOR (95% CI)*P* valueOR (95% CI)*P* valueOR (95% CI)*P* valueTotal number of sex partners1.074 (1.047--1.103)\<0.0011.058 (1.019--1.099)0.0031.060 (1.030--1.091)\<0.001Heterosexual2.472 (0.839--7.285)0.1014.405 (1.260--15.390)0.0204.640 (1.321--16.290)0.017Experienced induced abortion3.662 (1.626--8.246)0.0022.261 (0.898--5.691)0.0832.744 (1.112--6.771)0.028Not HPV-vaccinated3.236 (1.848--5.667)\<0.0012.547 (1.343--4.827)0.0042.696 (1.473--4.935)0.001Ever had intercourse at first night without using a condom3.884 (2.089--7.219)\<0.0012.341 (1.117--4.905)0.0242.375 (1.182--4.771)0.015Experienced intercourse under the influence of alcohol and  regretted it later2.486 (1.526--4.047)\<0.0011.463 (0.826--2.590)0.1921.450 (0.826--2.547)0.195Age1.127 (1.029--1.235)0.0101.060 (0.936--1.199)0.357Not in modelAge at first intercourse0.782 (0.687--0.890)\<0.0010.920 (0.786--1.077)0.298Not in modelNumber of sexual partners last 12 months1.121 (1.027--1.223)0.0100.962 (0.851--1.086)0.527Not in modelDaily smoker and/or using Swedish snuff1.854 (1.071--3.207)0.0270.988 (0.512--1.907)0.972Not in modelExperienced giving oral sex4.064 (0.517--31.922)0.1822.247 (0.229--22.008)0.487Not in modelExperienced anal sex1.650 (1.023--2.659)0.0400.976 (0.550--1.731)0.933Not in modelDid not use condom during latest intercourse1.990 (1.199--3.300)0.0081.258 (0.652--2.428)0.493Not in modelDid not use condom during first intercourse with latest partner1.700 (0.962--3.004)0.0681.284 (0.612--2.693)0.508Not in model[^5][^6][^7]). Total number of sexual partners, being heterosexual, having experienced an abortion, not being HPV-vaccinated, and having had sexual intercourse on the first night without condom use were associated with the experience of an STI. However, the association with regretting sex under the influence of alcohol did not attain statistical significance in the multivariate model. The OR of 1.060 for the variable 'Total number of sex partners' in the final multivariate model ([Table III](#TB3){ref-type="table"}) indicates that for each additional sexual partner a female student has had during her lifetime the risk of contracting an STI increases by 6.0%.

Discussion {#s0010}
==========

In our study one out of four women reported a history of STI, and chlamydia was most common, which is in line with previous results from Sweden ([@C10]). The fact that chlamydia is the most prevalent experienced STI does not come as a surprise as women are offered chlamydia screening when they visit clinics for contraceptive counselling. Testing for gonorrhoea is now being reintroduced as part of routine STI screening as well. Two cases were reported in the present study, and given the number of sexual partners a spread of gonorrhoea to reach the high incidence reported in the 1970s cannot be excluded. The incidence of gonorrhoea in Sweden has increased with 20% the past year ([@C10]). Presently, due to the increasing prevalence of antibiotic-resistant gonorrhoea, The Medical Product Agency recommends treatment, follow-up, and contact tracing to take place in STI clinics ([@C10]). In the present study women with a history of an STI revealed a more risky sexual behaviour, and others have reported that few women considered themselves at risk of contracting STI despite low condom use ([@C11]). Interestingly, we found that the risk of contracting an STI increased by 6% for every new sexual partner, and women who had experienced an STI had a mean number of 18.9 sexual partners, compared with 9.7 partners in the non-STI group. A British cross-sectional web survey found a similar association between STI and the number of sexual partners among university students ([@C12]). We believe that the increased risk of 6% for every new sexual partner can easily be communicated to young people and thereby be a useful tool for health professionals in counselling sessions. Furthermore, cross-sectional studies have been repeated every fifth year in this clinic since 1989, and the number of partners has gradually increased, while the self-reported STI experience has fluctuated between 14% and 29%. It was lowest after the massive campaigns promoting 'safe sex' to prevent the spread of HIV/AIDS ([@C3],[@C6]). HIV can nowadays be managed fairly well by pharmaceutical drugs and is therefore no longer perceived as a deadly threat, which may partly explain the increased risky sexual behaviour.

In the present study, female students who were HPV-vaccinated reported less experience of STIs. The reason for this might be a higher awareness of STIs in general or that they are more cautious. This finding is, however, in contrast to another study among 18-year-old high school students where no differences in sexual behaviour were found between the HPV-vaccinated and non-vaccinated groups, except for 'one-night stands', which were more common in the non-vaccinated group ([@C13]). Almost all female students in the present study had given or received oral sex: mostly without condom use, which may imply a risk of contracting oral HPV. In a Swedish study of 483 male and female youths who visited a Youth Clinic (15--23 years old), 9.3% were positive for oral HPV ([@C14]). The female youths who had a cervical HPV infection were more often positive for oral HPV compared with females without cervical HPV infection ([@C14]).

The proportion of students who had ever regretted having sexual intercourse after alcohol intake has been stable around 30%--40% in our previous studies, and this was also found in the present survey. College drinking is a public health problem, and Swedish students are, on average, at high risk of alcohol abuse ([@C15]). In a Swedish study from 2008, Johnsson and co-workers reported that 16% of the total sample (*n =* 359 students) had stable risky alcohol consumption ([@C16]). Likewise, among British female university students as much as 12.1% reported that they drank alcohol four times a week or more, and 37.1% two to three times a week ([@C12]). The problem with college drinking is the negative consequences that result from it, such as unprotected sexual intercourse ([@C15]). This is also supported by an interview study where university students' lifestyle with the freedom of living away from parents and high alcohol use contributed to a risky sexual lifestyle ([@C17]).

Another worrying issue is the trend we have seen in previous studies regarding an increase in the experience of anal sex among female university students and often without the use of a condom. In 1999 27.0%, 2004 32%, 2009 39.0%, and 2012 46.0% had experienced anal sex ([@C1]--[@C6]). Condoms during anal sex were only used in 31% in 2009 and in 41% in 2014 ([@C2],[@C6]). The increasingly widespread practice of heterosexual anal sex and the relatively low rates of condom use for these behaviours were also reported by Leichliter et al. ([@C18]) and are of importance for STI prevention.

Our results show that the need for STI education is apparent, as previously advocated by Ekstrand et al. based on studies among women and men visiting youth clinics in Sweden ([@C8],[@C19]). There is a trend in Sweden, and perhaps also in many other countries, that young men place much of the responsibility for sexual and reproductive health on young women. Therefore, we suggest that young people should be informed about STI and its consequences, and also learn that preventive efforts, such as HPV vaccination, condom use, and STI screening, are important. It is, however, hard to influence young people to practise a safer sexual behaviour, but some interventions on sexual health have reduced STIs such as gonorrhoea, HIV, and HPV through more frequent condom use ([@C20]--[@C22]). An intervention study on education about sexual behaviour found health education more effective when combined with a sexual health service, e.g. STI testing ([@C23]). The World Health Organization has created a framework where they point out that sexuality education must use interactive and student-oriented methods to equip and empower young people with information, skills, and positive values to understand and enjoy their sexuality, and to take responsibility for their own and other people's sexual health and well-being ([@C24]). Additionally, due to the increasing prevalence of antibiotic-resistant gonorrhoea ([@C9]), an STI-prevention programme combined with a mass media campaign might be useful to increase students' knowledge about STI and encourage students to do STI check-ups. That approach was used in a university setting in the 1990s and succeeded in putting STI on the agenda and starting a discussion among the students. However, it was hard to encourage students to turn up to a recommended STI clinic for testing ([@C25]). Therefore, we acknowledge the recommendation from The Medical Product Agency that all young women (and men) should be offered STI screening in connection with contraceptive counselling ([@C9]).

Regarding the strengths and limitations of the present study, one limitation was that it relied on self-reported STIs. It would have been beneficial to have the female students tested for different STIs, including HPV, since women have more STIs than they are aware of ([@C26]). It would also have been interesting to have data on male students. To this end, the authors are in the planning phase of a similar study on men. The high response rate was the main strength of this study.

Finally, to protect future fertility and health it is important to offer women screening for STIs and inform them about the importance of using condoms consistently and correctly. This requires continuing efforts to identify factors that contribute to effective communication about sexual health to teenagers and young adults.
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